Brain and plasma levels of opioid peptides are altered in rats with thioacetamide-induced fulminant hepatic failure: implications for the treatment of hepatic encephalopathy with opioid antagonists.
Although plasma levels of Met-enkephalin and beta-endorphin are elevated in patients suffering from liver failure, it is not known whether central nervous system (CNS) opioidergic neurotransmission is altered in these patients. Such changes may contribute to the motor dysfunction, psychiatric abnormalities and CNS depression observed in hepatic encephalopathy (HE). Therefore, Met- and Leu-enkephalin, dynorphin A and beta-endorphin levels were measured in discrete brain regions and plasma from thioacetamide-treated rats in Stages II to IV of HE. Pituitary and plasma beta-endorphin, Met- and Leu-enkephalin concentrations increased with the severity of HE by 50 to 290%. Pituitary and brainstem dynorphin A levels increased whereas plasma levels decreased in rats with thioacetamide-induced fulminant hepatic failure. Both striatal Met- and Leu-enkephalin levels increased and hypothalamic concentrations decreased in HE. Concurrent with the increase in striatal Met-enkephalin levels was a 26 to 48% decrease in the density of striatal and hypothalamic delta receptors. No change in either the density or affinity of radioligand binding to mu or delta receptors was observed in the CNS. Finally, administering (+/-)-naloxone (5 and 10 mg/kg) or (+/-)-naltrexone (5-15 mg/kg), but not (+)-naloxone (10 mg/kg), significantly increased the motor activity of rats with Stage III HE. Whereas elevated plasma levels of opioid peptides may play a role in the peripheral manifestations of hepatic failure (ascites and hypotension), increased CNS levels of these peptides may be involved in the neuropsychiatric abnormalities characteristic of HE. Thus, opioid antagonists may be effective in ameliorating some of the neurological manifestations of HE.